Outer membrane vesicles from pathogenic bacteria initiate an inflammatory response in human endothelial cells.
Gram-negative bacteria release outer membrane vesicles (OMVs) during growth that contain various membrane components involved in eliciting an inflammatory response, including lipopolysaccharide and virulence factors. However, little is known about the role of OMVs in sepsis. The objective of this study was to determine how OMVs, derived from Escherichia (E.) coli, elicit the cellular responses involved in activating the inflammatory cascade, and to determine whether additional virulence factors in pathogenic OMVs augment the inflammatory response. Human umbilical endothelial cells were inoculated with OMVs from non-pathogenic E. coli (npOMV) or pathogenic E. coli (pOMV) and analyzed for adhesion protein synthesis, cytokine production, and necrosis factor (NF)-κB translocation. Flow cytometry demonstrated that human umbilical vein endothelial cells exposed to npOMV or pOMV significantly increased expression of E-selectin and intercellular adhesion molecule, with a large population of cells demonstrating increased expression of both proteins. Interleukin-6 levels were significantly elevated by 4 h after exposure to npOMV and pOMVs. NF-κB translocation to the nucleus was shown to be induced by npOMV and pOMVs. However, the role of additional virulence factors associated with pOMVs remains undefined. Both npOMVs and pOMVs are capable of initiating the inflammatory cascade in endothelial cells. OMVs trigger NF-κB translocation to the nucleus, resulting in up-regulation of adhesion molecules and cytokines, presumably for the recruitment of leukocytes. By eliciting an inflammatory response, OMVs could facilitate the transition from a localized infection to a systemic response, and ultimately sepsis.